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Abstract of JP 101 631 66 (A) 

PROBLEM TO BE SOLVED: To provide a method 
and an apparatus, for manufacturing a 
semiconductor device, in which toughening of a 
semiconductor layer can be controlled simply and 
surely. SOLUTION: By a treatment in which a drop 
of water containing hydrofluoric acid and a 
photoresist are used, hollows are formed partly on 
the surface of an oxide film 201 on a silicon 
substrate 200. A lower-layer polysilicon electrode 
203a and a dielectric film 204a are deposited in 
parts in which the hollows are formed out of the 
surface of the oxide film 201 , the oxide film 201 
comprises uneven parts on its surface according to 
the hollows and has a rough surface. On the other 
hand, a lower-layer polysilicon electrode 203b and a 
dielectric film 204b which are deposited and formed 
in a smooth part in which the hollows are not formed 
out of the surface of the oxide film 201 comprise a 
shape whose cross section is flat without having any 
uneven part. A roughened-face capacitor is 
constituted of the lower-layer polysilicon electrode 
203a, of the dielectric film 204a and of an upper- 
layer polysilicon electrode 205a. The capacitance of 
the roughened-face capacitor is large with reference 
to an occupation area. 
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2: i: t; J; -? 

t. fo&—£ffim££^i-&*YSY> 3 f co'gm$:mmz 
S 3 £t&Zb&*rmk&&. 

[0049] mm mm. 4 . mnmm 3 xmwzti& 
micoMmmmz&xmtt, mim^wmitL. xcom 
fra LTrgP 7 )*ffi, mm(bmjkrj±MY)mm 4 hi 



nmmt'th xtzno. mmmmmiz&x'Xtt. §p 
ftmzmzztitzmtmzxx? t Lxxcom^tmcom 
TC#4t 4 TSRcoMfcfc I»4'J1 I J3>4 fflffllb L . 

iWTJattfcffiMrr § fil 2 oRiiStSfc: 

o^TtS-T, 

[oo5o]ii 2 - 0 1 8ii, mmmcoBmzmo, 
4-w ^77 coSitTr^ 4 S ifffiHT-'fc 

01 2^$lT,&7x-;\(j;, y'jayii 3 00 

±tdfiaBft«K3 0 1,)K'J^J3^i3 0 2 &H 1 £ft 

M3 0 3**Mfc:W*$#tT^S«]t*frf4. 

[00 5 1 ] iJctc. 01 2CS$lX| 1 7i-AtSLT 
VN"7— — y'T’SrSfif . 013J4. TS^'Jy'Jnyl® 
3 02 a, 3 0 2 baiXBKtBB3 0 3 a, 303b« 

z.-^com&$:m^-tmmmvfo& . t*^u 

y'jayf® 302a, 302b&yl«303a, 

3 0 3b(J, y'J3yl3 0 2®tl'ISlbM3 0 Sifi 

;s 7 ~~yy$tix&f&$tit.ii>cr>Xfo&' 

[00 52] imrn&XiXH, T*sKU '>u 3yti3 
0 2 a{iffiffilb$tL«.^#*ffiTS) 0 . T*dfU '>0 7 
7«*3 0 2 b(£flH-ffc3ft*^*«T*$ b(Ot LX 
mmztJO' 

[0 0 5 3 ] 01 2t^S#L-&XSfc:5IS«Si. 013 

iZyn^tiZ) 7x— s^lZffiLX 7 3b b by7 b 

S. 014(1, 7 3b b 1x77. b 3 0 4J)m$L*ilfm x. 

-j\comm%m^'t?>mmmxfo&„ uBibSix^uT 

Jf^Uy'U77«ffi3 0 2b±<50®lbM3 0 3b(i7^ 
bly^'Xb 3 0 4l,zj:-oX%£:lzmmZtlXX^fi\ ffi 
BlbSiX^ T®4° 'jy'jn 7®1 3 0 2 aXcOKlb 
M3 0 3 al!7t bby'X13 0 4 -?Tg|I*Wt® 

[0054] MlbM3 03aOa4>7;rbly 

^Xb3 0 4tJ:-oTSm^f i F$bLTl’>l>gpablr, MM 
mm i 2 -ox^mm 

i,zmt;-fZ> , 015(1, WJy'j3ytS30 2a 

comm^M^mzmn i ,'t^mtmi 3 0 3 Lmm^titz 

[00 5 5 ] ®ffifL3 0 3h4Wt-.Sit'fbM 

3 03a^7X7bU, #'Jis'Jz2yer>Mffify%:3Z'y 
my Vi r^^^Srfflv^fiTa » m&b. 01 6t^§ti 
tfoiz^ Tmm'jy')z}ymm 3 0 2 aco 5 'tbm&?L 
3 0 3 hti;oTSttiS'lX.|)gP^ i B*$iXi»o 
y*bL'jxb 3 0 4 iz£'>xmm$Kxx^M{m 3 
0 3b TTDTBjK 'Jy'J3 302b (i:|^*§ll* 

[00 56] 7tlby713 04 

M3 0 3 a, 3 0 3b^tS. 017(1. 

xmm-hm^ tix x ^ stw>k v^vzj ymm 302 

a, 3O2b*«i&7x-^<?DflKi^ffiRH-SBrffl0 

X'fo &. TJgm'jy tja ymm 3 0 2a 

$1XT13 0 , T®7° 'Jy'j3 3 0 2b 
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'MTfo S „ 

[ 0057 ] pmsx^xu x u -j 
-2X"I :MX. T 

i^'jy'j3yli3 0 2 a±tc(i!^m#;|5l3 0 5 a R 
3 0 6ai\ T SXyX'j3X 
®ffi 3 0 2b ±fcU±R * #m 305b RXf±M# V X V 
3 >m 3 0 6b £ ilX V ^ . 

[00 58] 3$«ttjR3 0 5 a&tf±*X'J XU 3 >'® 
63 0 6 ail, flffiX'fflffi'fll $ XX TUX ') X ') 3 XM 
30 2a(;i' 5 T^®«*§W. f£-?T. T® 
XU X'J3 ym® 3 0 2a. l5tmM3 0 5 a&U-'lM 
X 'Jy'j3 X®® 3 0 6 a fc 1 o A^X ? tfffi 
— X. WJy'J3ylS3 0 2b. Ht® 
WK3 0 5 bMJt±l^'Ji/'j3y®|30 6 btlio 

[0059] ^M<7)mtT'IM0^§#ll.SS2O^^rS 
tfcXTfX Iio»® 3 l «1IM 
tlRlfllfc. fflUJX -W'fXr? 1 Tri^-W^X;? t Srl«lB#F: 
®j£XS2t^igT75&. ft. 

XSSI 2 3 

m i coMmxmtttmLx . tjix o x u 3 x ®* 3 0 

2 a CO gfrfrfft&rx "/ T XX"I Tt d 0 1 6 OI^cTfrX'fl 
TliI£gXS» LXU *JfiO®®5tfcV^TIM0^'r-S. 
=tat. x^s^is-cm sxsmt 

3 XXlXTX S *frXX t> XiSfclfJET Sit j&ntTfg 
T*S. 

[0060] 30ttf>®JB5 . 

njfe^me-4 T=m*tL6m2 commimz 3 »^cw* 
®®<7>fflH-ffct;:ffl\AS2 b hZ-o^^X^rto Ell 9 —El 2 
3 {i. mmmm 4 T=m* xsn 2 commimz ?m 
mcom ht -w < x 9 <r>wm. t ffl o s m £ xmii xx-tK 

HElXabSo 

[ 0061 ] ax. eh 9xx$xs i a%\ xi-x- 
yV-Ki: Pf ( IX S RA® OTJiX 'Jy'Jn x®* 4 0 

1 mmmmA o o xxxis-rs . t«x ' jy'jay 
®®4 0 l (X ®ra^H4 0 o±£isvvt®f®&*«fc: 
arc v ^ s 3 co^&^Tfo s <, 

[0 0 6 2] ifcfcX Ell 2^$tlSX^t|iI«Hi. T 
®XU y'j3ylS4 0 1 OglH£f*< SHUTS . El 2 
Ofi. flffiX'SHt $ XXTSX 'J X 'J 3 x®® 4 0 1(0 

mm& 0 mr s attHUT-fc s <, 

[0 0 6 3] §|&»S. 02 ltcX^XSloX. T* 
X 'J X 0 3 2164 0 1 WSMfc§;h*^B±fc:*$S 1 0 

2 a ^Mfl» „ 'JXr 1 0 2 allHF * jgj&» L&KWtit 

01 6iz*zti&xmbm 

«l=TJBX 'Jy'j3 X®ffi 4 0 1 cox U X 'J 3 X Sr g&47 

s»*t& . ia»e» 

M4 o ot LTffl^Si kti-it, Mr^^H4 0 0 

tis 2 1 . mm 

mmi 0 0SrK'ftiy'j3yt = toTf#T^S«-^tii. 



02 1 tx^xsxst^vt. ir*i«iK7 

[0064] ~FJf XU y'J3 yfl;*4 0 1 (OmMCOMit 
Ml rl^fe-XSt. 02 2tX$ftS. 
jtTJix 'jy'j3 y*ffi4 o i A'ft^xs . 2 com^m 

‘iiXMl 0 2S.XXI0XU y'j3 >'®®4 0 3 IrT/gX 
'Jy'j2 y«ffi 4 0 1 XtJiitTFMXS . 02 311. T 
JBX 'Jy'J3 0 1 , P'®XM 1 0 2 &tf_t*X 

'Jy'j37lg4 0 3 ti^-afEJc^flSfflB^-vyN"^ 
^ ««3t ^ MXX S BrH0X* h . 

[ 0 0 6 5 ] 

^t-ov^TRBH^ff-S. 02 4 ~0 2 611, llOi 
«4T«$tlSlg2 i y 7 

Soil^ ^ ^Sit'TSMIrXg)iIt;X'XKIfH0 
T'35So 02 4-02 6t01 9-02 3 ttfebtf 

[00 66] iX. 02 4K^£XS i Soffit 
BfimSffM^TSX 'Jy'j3 216 5 0 1 
raifeSM5 0 OSrfflmXS. 02 OS.1/02 1 tc 
x§nsxgti§i«^tT. TSxy^y 3^mffi^gp 
4WfcKi*XS. 02 511 fflffi-fbS^btTWXU^y 
3 Blf®0'rX) S « iSfr!5 0 

2 ar/xex 'jy'j3 ymm 503 ^mixwmtx . 0 

2 6 tcx s ti s ffMx ^ «y ^ wmm* **%s9 im 1 

ixS o 

[ 0067 ] »«is 3XM§tLsig 1 mmhm 

irffl'/'T 3 XTcSaX® [fijft 4 'It') HoViT# 

^XS. 2<9Xtfetis^T{X 

iOKltMXtmWSX^TiBXy XU 

3 im®. iimMs.^-±Jix u x 0 3 xmatw a & 
Pftzlth „ iot, ^U{f02 3tX$XSia^:X3 ? 

>y ? m^x y x y 3 1 coffijtxs ^ m ^r# 

S2t{4. HfiWtXXigX*S« 

[0068] i-Dt, 1 Ti^Dfie 111, B 2 2) 

artybst^is, 

[0069] MffiO^®6 . 14±2jMHfl(cX V XJiXX 

I PA (4 

V7nt ■4743-/1) ^OTX3— X Sr JjicXtXS^ 

713-;H11 

XMl 0 1 tCirLT#;XXS23T, 743-iLlMlfg 
ffiX S 2 i; td 'r>Tfi : 6>X.SM?i®{4. |nlm(7)X7)^r'n 1 
0 6 X-^c X ffi|* t T KltM 101 (c®»XS 2 1 t^r 
S » 

[0070] f-jT, 

^X^SrffMXSiltTU 0 1 h<?3Eg*«WfcL*tt 
t § tit , 743-/15 rfflV^S 2 1 1 1 o 
TifiStlflbXS 2 t 
[0071] 

[^0j<9^s] i»xiH i x^f 
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'tf-4£fc* t »Ttfii:$:4. fMoT. 

[0072] Sf3<iR2 tEa«o«lKt=J:*ur. MiSSrJ?r 
McD±% SMlSCtJfMtittCx r^yy tj'x*: 
ztizj; 

&Zbifflmb%&. T. ¥**#®'fE«<9|& 

[0073] tt^II3 t|B««fl»JSK «k*u* . 

•ffcJRfctf LTiSiTS & T)Vu -XSrfflV * £ T b tz J: i 

<-tZ>Xbtfwmb%:Z>, XtitzJ:-?X. ¥*«**£■#* 

"Tt&i:^. 

[0074] tf&JS 4 5 teiE»tf)*Jitfc: X tl 

if, ¥3WWf £ X#ftSSfl:ll±t-i£ffi § +> 4 m&XliX 
mimimzxx? t 

Xf-mz iwi 1 t=fBii^¥##:iS«OSB£3r8c 
Sriuji-r4 .r t . wtitmis 5 ^ibkcow 
BS cii . Hv ' 

Ot, 

ir&zb^mxfoh. 

[007 5] If mil 6 ItZMmcommz &tti£ . 

ibjko a $ ti x x # mmxm 

%UyXhmz£^XWtt&ZblzJ;-iX, ¥WtkM 

*) st t^izb, mm 

[0076] lf^:^7 fcfEaoMJStC i#Uf. mSffcife 
stim&tfjiajsfcis v vc— jftfcffli 

l l zmz't&ZttfmZb%:Z>* ioT. SE#co*mSrffl 
v ■'xmmn4m/mmn 5 ^zmm^mmimmwcommm 

mz. 

OW, IfiRja 1 t:IEtfe<7) 
4. 

[ 0077 ] wmiS8tfa»^«j£fc mmtm 
U&&V : lztfx&lFWMcoWLM$:®m-f-&Z tizb'o 
x, ^ikmm-ttzifm ztih mm^mm&v'm # $ 

lW:J;-5 T. fllx.{f 
ff^il 2 S; ^lf mil 8 tlS 

M^mimmmjmmz^ ->xnoxt imm t X: 

4, 

[0fflO®#^a^] 



[ ei i ] mmmm i Mmm 4 m 

BEIT'S, 4 „ 

[ El 2 ] USSc^mi 1 OK^M^g|5^e4=5rl^*#ffi$: 

xmmzmxxx bbeits 4 . 

[ ei 3 ] mmmm 1 mmmxmymtj: mxxrn x 
TMimzm^&mmmxfo 4 . 

[ Ei 4 ] mmmm 1 < 7 -m\mmmwx:mxxmx 
xmmizmTr.x^mmmxh 4 . 

[ ei 5 ] ggttoj&m 1 B^Tgp'; ) "S47x immm& £ 

xmmzmx-tx BBEITS 4 . 

[ El 6 ] HJfc^Fj 2 ^)BMtBI<oaiWJ-W*life**i££ 
X^JiItM^-r 4 BBBTS 4 . 

[ ei 7 ] mmmm 2 e-mmmmwm^xmx 
xmmzmxxx bbeits 4 . 

[ 08 ] mk<wm3(omi(Q**j*i'*eom3&j& 

X XTSfX MX X 4 BtBETTS 4 , 

[ 09 ] mmmm 3 x>mi^^^y^< 7 )mm-^m 
x xmmizwm-t 4 kbeits 4 , 

[ei 1 o ] mmmm 3 Com i 

ScfcXglfifcflfi^ MBEITS 4 . 

[ El 1 1 ] SlfficTJRfjl 3 com l ayXyf ^ 9 c?mnx> 

sfe^X^]tlM[;^Jm'r 4 KBEITS 4 , 

[Ell 2] IISfiomi4c7)|g2(7)=Sr^^°^^OKjtm 
XS* 4 DtB0TS 4 . 

[ ei i 3 ] mmmm 4 com 2 <7^ -w* ^ ^ 

S*XSIBfc0^-4 IfrBElTS 4 , 

[ El 1 4 ] HSfi^JB 4 com 2 codf ^ 

ffi*XS*fc0^rr4 DtB0TS 4 , 

[Ell 5] IISfiomi4c?)|g2^dr^^°^^wMitm 

a* Tmmz0\m-t & wbuts 4 . 

[ ei 1 6 ] mmmm 4 

S^XgJilS[;^im'f-4 KBEITS 4 . 

[Ell 7] IISfiomi4c?)|g2^dr^^°>'^OKitm 
&^X^)iI[cfiJ^m 4 DtB0TS 4 . 

[eh 8 ] mmmm 4 com 2 cr,^-r^y^cDmiMm 
i£$rxnmtz&im't& mmmxh & . 

[ El 1 9 ] HSfiO^SS 5 T)T-v>n>T' TS5SXXO— 
M Sr XHJIIM ^XrKfrBETS § . 

[ ei 2 o ] mmmm 5 ^)x-y^^>x mummm?) ■ 
mzxm i^mmBB0TS4 . 

[ ei 2 1 ] mmmm 5 comm^mco— 

m Sr XgJB ^XXBtBEIT'S § . 

[ ei 2 2 ] mmmm 
Mzxmmz^k-tmmmTfo& „ 

[ ei 2 3 ] mmmm 5 <x>* - v ^ 

M*X^)iI^fiTB0TS4 . 

[ El 2 4 ] 5<7 JT-v> n>T' TS5SXXOB 

M Sr XSHII ^X4 -®tBEITS 4 . 

[ ei 2 5 ] mmmm 5 oyxy^^>m 
Mxxm)mz^mmmmx£>&, 
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[026] 

m & igi mfawch h . 

[027] 

■tmmmxhh, 

[028] mk<V*^s^?CDMrn3jm$:J:m) 
lMI)Tffi0T75&, 

[029] ? omM-fsmit is® 

[03 0] ^ 

i-mmmx-fc&o 

-tmmmx-fo&« 

iw^rnn 



i jfxm xv. 2 3 mmi r £\ 4 * 

it°yy\ 5 i/-'r T 7 — ^‘y K, 6 *7x — >V 7 

-v>vv 8 9 t — ?.. 1 00, 2 0 0, 

3 00 y'jaylt, 101, 201, 303, 30 
3a, 3 0 3b|M:)jSL lOlh, 202h ft, 10 
2, 102a ?}q®, 2 0 2, 3047tH/yXl, 

203a, 203b, 302a, 302b, 401, 5 
0 lTJB^”U^Unyfl;® s 204a, 204b, 30 
5a, 305b, 402, 502 !§«fc®L 20 5 

a, 205b, 306a, 306b, 403, 50 3± 

mtf'jy'jyymm, 301, 400, 500 wp B ii& 
mm, 30 2 ^'Jy'JayE 3 0 3 h ffiffi? L 



[01 ] 



[ 02 ] 




6 




[04] 



1 U 1 h '-'A 





[05] 



[ 06 ] 




[017] 





4^ H9 



4 

2b 

1 

0 



-304 

-302 

-301 
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[03 1] 




1 0 0 3: « -ft S' !I3VK 
1 0 0 7; «e 1 1 5- ’J 3 ’/» 



7oy 



(72)HBj]# nm «- 

*JSJR#^TWBMEgTai#*fi lit $ 
3 yy'y ^ yXfAxyy-7 U 



(72)#M0# +*t IE 

a 3 ? yXfAxyy-7 U y^'lfcC 




